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Abstract
Patients after acute coronary syndrome (ACS) are of increased risk of out-of-hospital cardiac arrest (OHCA). 
Therefore, education of patients’ family members within the Multilevel EDucational and MOtivational inter-
vention in patients after myocardial infarcTION (MEDMOTION) project includes practical cardiopulmonary 
resuscitation (CPR) skills training.
The aim of this part of the MEDMOTION project is to assess the efficacy of CPR training.
Methods The MEDMOTION project is designed as a multicenter, two-phase study with a 2-year follow-up. In 
phase 1 (the observational, prospective, multicentre study), patients in all centres will be treated, educated 
and motivated according to the current practice adopted in these centres. In phase 2 (the randomized, 
open-label, multicentre study), the participating centres will be randomized (1:1) to active group (multi-level 
educational and motivational interventions) or to control group (continuation of the previous strategy).
In the active group, the relatives cohabitating with the patient will be encouraged to participate in CPR 
classes and hands-on training supported with CPR dedicated MEDMOTION brochure. To convince persons 
emotionally close to the patient to participate in the proposed activities, we plan to conduct motivational 
conversations highlighting the importance of increased patient safety and family responsibility.
The analysis of CPR education and training efficacy is planned — assessment of knowledge retention and 
registration of CPRs outcome conducted by trained persons based on phone contact at 2 years after training.
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IntroductIon
Out-of-hospital  cardiac arrest (OHCA) is burdened 
with extremely high mortality. In the United States 
approximately 92% of persons who experience an 
OHCA event die [1, 2]. Bystander cardiopulmonary 
resuscitation (CPR) is pivotal for survival improve-
ment in this critical setting; nevertheless, it is still 
unlikely to receive efficient and timely intervention 
even if OHCA events are witnessed [1, 3]. Patients 
discharged from hospital after acute coronary syn-
drome (ACS) are of increased risk of OHCA com-
paring to the general population [4]. OHCA occurs 
often at home and it is witnessed by family mem-
bers of the patient [5]. The CPR training of the next 
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of kin of at-risk patients is thus potentially high-
ly beneficial.
Therefore we have designed the Multilevel ED-
ucational and MOtivational intervention in patients 
after myocardial infarcTION (MEDMOTION) project 
aimed to improve the knowledge and practical skills 
of not only patients after acute coronary syndrome 
but also their cohabitating family members. We 
assumed that individualized, complex health edu-
cation started during hospitalisation and contin-
ued after discharge, explaining the pathophysiology 
and symptoms of the disease, elucidating goals and 
potential benefits of treatment, and highlighting 
the risk of premature termination of therapy, with 
the use of additional methods helping patients to 
remember the treatment schedule will enhance ad-
herence to treatment [6]. Education of family mem-
bers, in addition to the knowledge necessary to un-
derstand patients’ needs and to provide them with 
adequate support, includes also practical CPR skills.
The project also includes a comprehensive, multi-
stage evaluation of patients and their family mem-
bers to improve the quality of medical care by per-
sonalizing educational and therapeutic interventions 
after ACS [7–9].
The aim of this part the MEDMOTION project is 
to assess the efficacy of CPR training based on British 
Heart Foundation course Heartstart.
Methods
study design
The MEDMOTION project is designed as a multi-
center, two-phase study with a 2-year follow-up. In 
phase 1 (the observational, prospective, multicentre 
study), patients in all centres will be treated, edu-
cated and motivated according to a current practice 
adopted in these centres. The duration of phase 1 is 
arbitrarily assumed to be 6 months. In phase 2 (the 
randomized, open-label, multicentre study), the par-
ticipating centres will be randomized (1:1) to:
• Active group (implementing multi-level educa-
tional and motivational interventions)
• Control group (continuing existing strategy)
The MEDMOTION project will apply multilevel, 
standardized, personalized educational and motiva-
tional interventions for patients after myocardial in-
farction and their cohabitating relatives. There are 
three project levels planned: Level I — in-hospital edu-
cation and motivation; Level II — early post-discharge 
motivation (up to follow-up visit after the first year); 
Level III — late personalized educational and motiva-
tional activities depending on the patient needs (up to 
the end of the second year). To make the large-scale 
project feasible educational and motivational activities 
will be standardized using the same tools (the MED-
MOTION brochures, scenarios and scales), however, 
all activities within the project will be personalized by 
using tools selected according to personal needs.
The relatives or other persons cohabitating with 
patient (indicated by patient) will be encouraged 
to participate in CPR classes and hands-on training 
supported with CPR dedicated MEDMOTION bro-
chure. The CPR education program is based on the 
British Heart Foundation course “Heartstart” aimed 
to teach basic emergency life-saving skills applying 
six steps strategy (https://www.bhf.org.uk/how-you-
can-help/how-to-save-a-life/how-to-do-cpr):
• Step 1: Shake and shout
• Step 2: Check for normal breathing
• Step 3: Call 112
• Step 4: Give 30 chest compressions
• Step 5: Give two rescue breaths
• Step 6: Repeat until an ambulance arrives
Every quarter, the 6-point CPR strategy will be 
reminded by email. To convince persons emotionally 
close to the patient to participate in the proposed 
activities, we plan to conduct motivational conver-
sations highlighting the importance of increased 
patient safety and family responsibility.
This research is supported by the Collegium 
Medicum of Nicolaus Copernicus University [NCU 
CM grant for the emerging field “civilization dis-
eases”]. The project will be registered at https://
clinicaltrials.gov and implemented after obtaining 
the approval of the bioethical committee.
Inclusion/exclusion criteria
The MEDMOTION project will include all consecutive 
patients filling the following inclusion criteria:
• hospitalization for a heart attack (STEMI 
or NSTEMI)
• age above 18 years
• consent to participate in the study
The following exclusion criteria were defined:
• no consent to participate in the study
• incapacitated persons
• prisoners
• relatives or dependent on researchers
• mental condition preventing participation in ed-
ucational and motivational activities.
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study endpoints
The primary clinical endpoint of the MEDMOTION 
trial encompasses death from any cause, acute cor-
onary syndrome, stroke, re-hospitalization for the 
cardiovascular cause.
The principal secondary endpoint is defined as 
the number of selected risk factors in which thera-
peutic target is achieved.
Additional secondary endpoints are defined as all 
selected risk factors alone and results of diagnostic 
scales: the Readiness for Hospital Discharge after 
Myocardial Infarction
Scale (RHD-MIS) [10], the Adherence in Chronic 
Diseases Scale (ACDS) [11, 12] and the Functioning 
in Chronic Illness Scale (FCIS) [13, 14].
A separate analysis of CPR education and train-
ing efficacy is planned — a questionnaire-based as-
sessment of knowledge retention will be performed 
every year. The questionnaire contains 6 open ques-
tions referring to the six steps CPR strategy.
Moreover, registration of CPRs including clinical 
outcome, conducted by persons trained in MED-
MOTION trial based on phone contact 2 years after 
training will be performed.
study population
The interim analysis will be performed as soon as 
6-month follow-up observations will be available 
for 1,000 patients included in phase 2. The analysis 
will be carried out to calculate the final study popu-
lation needed to power the study with regard to the 
primary endpoint. We hypothesized that enrolment 
of 4,000 patients (about 2,000 in each group) will 
be necessary.
dIscussIon
A 30-day survival after OHCA reported in the French 
National Cardiac Arrest Registry was 5.11% in the 
absence of CPR, 8.86% with bystander‘s cardiac CPR 
and 7.35% when CPR was initiated by the Dispatch 
Centre (p  <  0.001) [15]. According to the data 
from the Cardiac Arrest Registry to Enhance Survival 
(CARES) the OHCA survival rate to hospital admis-
sion was 26.3%, and the overall survival rate to 
hospital discharge was 9.6%. The overall survival in 
subjects who received bystander CPR was significant-
ly higher (11.2%) than in those who did not (7.0%) 
(p < 0.001). Moreover, in persons who are witnessed 
to collapse by a bystander and found in a shockable 
rhythm the survival to discharge was 30.1% [1].
It has been shown that optimised ‘chain of sur-
vival’ for patients with OHCA with CPR started by 
bystanders, police and/or first responders in 72% 
of patients and use of an automated external defi-
brillator (AED) in 63% of patients resulted in even 
better results with return of spontaneous circulation 
(ROSC) in 49% of the cases and a 1-year-survival rate 
of 27% in the studied population [16].
The comparison of these data proves that there 
are huge opportunities for improvement [1, 16], 
however, adequate practical training and education 
including previously reported concerns and fears 
related to performing bystander CPR (mainly recog-
nition of cardiac arrest, causing additional harm and 
lack of skills) is necessary [15, 17–19].
Training of  family members  of patients at risk 
for sudden cardiac death in basic life support (BLS) 
has been shown to be useful, as their baseline skills 
were poor [20]. Moreover, CPR hands-on training 
improved participants’ skill retention and confidence 
to perform a BLS [19, 21–23]. These observations 
confirm the desirability of our decision to include 
CPR training of patients’ family members into the 
MEDMOTION project.
In the study published by Schmid et al. [19] 74% 
participants declared that they would perform CPR on 
an adult stranger, however, only 55% stated that they 
would “likely” participate in a CPR training. Previous 
CPR training (OR: 2.6; 95% CI, 1.6–4.3) and a prior 
witnessed cardiac arrest (OR: 2.0; 95% CI, 1.1–3.5) 
were associated with CPR class enrollment [19].
Motivational interventions are an integral part of 
the MEDMOTION project [24, 25]. Sense of security 
and  family  responsibility were previously identified 
as motivations producing high-engagement behav-
iours of family members to learn CPR [26–28]. There-
fore, to improve the participation of family members 
in CPR training we planned to apply motivation 
interventions that meet the needs of  family mem-
bers. Such a targeted intervention may be an ef-
fective training strategy to improve bystander CPR 
rates [29–31]. We believe that training relatives of 
patients after ACS will prove to be particularly valua-
ble and effective because the probability of practical 
application of acquired BLS skills is particularly high.
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